Photo-cross-linkable and thermo-responsive hydrogels containing chitosan and Pluronic for sustained release of human growth hormone (hGH).
A Pluronic/chitosan hydrogel was prepared by employing di-acrylated Pluronic and acrylated chitosan for thermo-responsive and photo-cross-linkable in situ gelation. Mixtures of diacrylated Pluronic and acrylated chitosan were transformed to physical gels at elevated temperatures and the gelation temperature of the hydrogels gradually increased by increasing chitosan content in the hydrogels from 0% to 15%. Photo-cross-linked Pluronic/chitosan hydrogels were prepared by UV irradiation of the physical gels above their gelation temperatures. Hydrogels with a long photo-cross-linking time showed low degradation rates and chitosan contents in the hydrogels also impeded the degradation rates of the hydrogels, which was caused by a high degree of inter-connected polymer networks between acrylated Pluronic and acrylated chitosan. Human growth hormone (hGH), mixed with the mixture of Pluronic and chitosan, was photo-cross-linked to prepare biodegradable hGH hydrogels. The hydrogels containing hGH showed sustained release profiles for those with long photo-cross-linking times and high chitosan contents in the hydrogel. The hydrogels with a long cross-linking time showed impeded release of the protein and high content of chitosan in the hydrogels also decreased burst release of hGH from the hydrogels while hGH was rapidly released out for the hydrogels with low content of chitosan.